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A B S T R A C T
Epileptic seizures (ESs) in the elderly are recognized as frequent, and potentially difﬁcult to diagnose.
Their clinical features and relevant diagnostic problems still remain poorly investigated in hospital
populations outside the setting of tertiary referral centres. In this study we attempted to improve the
understanding of these aspects in community institutions. We conducted a four-year retrospective
observational study of 104 consecutive elderly patients with the diagnosis of ES, in 2 French community
hospitals. Most ESs were partial (n = 50; 48.07%) but generalized ESs were also clinically frequent
(n = 41; 39.42%). Brain imaging was highly contributive for the diagnosis of partial ESs by demonstrating
causative focal structural lesions. ESs were often unprovoked (n = 82; 78.84%). Fifty six of these (68.29%)
were symptomatic. Stroke lesions were the most identiﬁed cause (n = 17; 20.73%). In 26 patients
(31.70%) aetiology was unknown. Various diagnostic problems were identiﬁed. Inter-observer
agreement between neurologists and non-neurologists based on clinical judgement was only ‘‘fair’’
(kappa coefﬁcient: 0.28; 95% CI; p = 0.002). ESs were initially misdiagnosed in 28 patients (26.92%). The
misdiagnosis rate was higher among non-neurologists (n = 25; 89.28%) as compared to neurologists
(n = 8; 28.57%) (p < 0.0001). The presence of focal neurological abnormalities was an important
diagnostic indicator of a positive diagnosis of ES. In conclusion, ESs in the elderly are generally partial,
unprovoked and symptomatic, and caused by stroke-related lesions. Many are still overlooked,
highlighting the important role of specialist input and rigorous clinical evaluation for diagnostic
conﬁrmation.
 2010 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Several recent studies have demonstrated a higher risk of
epileptic seizures (ESs) in the elderly compared to younger
people.1–5 This resulted in growing clinical interest for ES affecting
this age group. However, most available clinical data come from
studies conducted in tertiary referral centres.6–11 Whether the
same conclusions apply to other settings is unknown. Otherwise, it
is widely accepted that, for various reasons, elderly ESs are
diagnostically more problematic compared to earlier onset cases.
This may relate to difﬁculties of obtaining accurate clinical
histories, atypical presentations and frequent association with
various co-morbidities, which all complicate differentiation
between epileptic and non epileptic events in the presence of
any paroxysmal neurological episode.12–14 Yet the real diagnostic
impact of these presumed factors still remain poorly investigated.* Corresponding author at: Service de Neurologie, Hoˆpital Pierre le Damany, rue
de Kergomar, 22300 Lannion, France. Tel.: +33 296057118; fax: +33 296057257.
E-mail address: massengoserge@hotmail.com (S.A. Massengo).
1059-1311/$ – see front matter  2010 British Epilepsy Association. Published by Else
doi:10.1016/j.seizure.2010.11.024The low diagnostic contribution of routine electroencephalogra-
phy (EEG) has also been implicated8,12–15; and while sophisticated
techniques such as prolonged video EEGmonitoring are likely to be
more sensitive, the relevant ﬁndings are rare and their usefulness
in routine practice is questionable.16,17 In an attempt to further
investigate this issue, we conducted a hospital-based study in two
French community hospitals. The study was designed to explore
clinical characteristics and diagnostic issues including potential
contributing factors in late-onset ESs as encountered in routine
practice.
2. Materials and methods
This retrospective study related to in-patients admitted within
a 4-year period (from February 2002 to February 2006) to
neurology departments of 2 community hospitals, Lannion
(Brittany) and Mont de Marsan (Aquitaine) General Hospitals,
both located in semi-rural areas of western France, and covering
populations of about 180,000 and 125,000, respectively. In these
hospitals, all elderly patients admitted for neurological disorders
are typically managed in neurology departments.vier Ltd. All rights reserved.
Table 1
Ascertainment of diagnosis of epileptic seizure according to the adopted criteria.
Deﬁnite ES
1. Typical clinical features of generalized (i.e. tonicoclonic convulsions) or
partial ES as reported by the patient or eye-witness including the
addressing physician
2. PCE consistent with ES (generalized or partial) associated with typical ictal or
interictal epileptic abnormalities during EEG recording
3. PCE consistent with the diagnosis of ES without typical EEG abnormalities but
associated with (a) either past medical history of at least one similar
clinical event or presence of unquestionable aetiologic risk factor for ES. There
must not be associated alternative diagnosis supports in this case
PCE consistent with ES include the following:
SP ES: paroxysmal and transient episode of either localized movement
disorder (such as jerks of stiffness) or paresthesias/dysesthesias in one or
more extremities of body or face or language disorder
CP ES: paroxysmal and transient episode of starring preceded by classical aura;
blank stare; motor automatisms consistent with complex partial seizure;
other behaviour impairment or acute confusion
Generalized ES: paroxysmal and transient loss of consciousness with
generalized jerks (myoclonics jerks), stiffness or atonia
Undetermined PCE (questionable ES)
Available data are insufﬁcient to ascertain or exclude conﬁdently the
diagnosisof ES. Two situations could be encountered:
1. Presence of PCE consistent with ES (as detailed above) in isolation
2. Presence of PCE consistent with ES in association with alternative diagnosis
supports (i.e. comorbidity) making difﬁcult to ascertain the epileptic nature
of the clinical event
Non epileptic PCE (i.e. nonepileptic seizures)
Any PCE that did not met the above deﬁned criteria including various conditions
that may mimick a seizure in their clinical presentation
ES: epileptic seizure; EEG: electroencephalography; SP: simple partial; PCE:
paroxysmal clinical event; CP: complex partial.
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age  60 years of age, referred to our neurology units by
emergency department physicians (i.e. non-neurologists) with
initial or ﬁnal diagnosis at discharge of paroxysmal clinical event
(PCE) including ES, undetermined PCE and non epileptic seizures
(i.e. non-epileptic PCE).
A total of 130 patients’ medical records were reviewed. All of
these patients were evaluated by a senior neurologist at admission
in neurology departments. The details of their diagnostic evalua-
tion were available. For the purpose of the study these details were
recorded on a database by senior neurologists using a standardized
form (Appendix 1) derived from a standardized form previously
and purposely developed in our routine practice for evaluating
patients referred for PCEs suggesting a possible ES. These details
included the following informations:
 Socio-demographic data. Age, sex, marital status, place of
residence (home, nursing home or other institution), living
alone orwith others (spouse, children, or other familymembers).
 Past medical history. Familial history of epilepsy, personal history
of ES, undetermined PCE or nonepileptic seizure, known risk
factors for ES, intake of anti-epileptic drugs (AEDs) or potentially
seizure-inducing drugs, comorbidities including cardiovascular,
psychiatric and other diseases.
 Clinical history of the index PCE (taken from patient, eyewitness and
referring physician). The index PCE refers to that led to
hospitalization. This could be an ES, undetermined PCE or
nonepileptic seizure. The index ES may have been a single ES,
status epilepticus (SE), and consecutive ES (i.e. not fulﬁlling
criteria for SE). The time and the place of onset, presence or
absence of eyewitness, detailed description of the PCE by patient
or witness including the accompanying symptoms were
recorded. Pre-existing neurological disturbances were differen-
tiated from those having occurred during or after the ES when
possible.
 Clinical examination ﬁndings (neurological and general). Focal
(motor and/or sensory) and general neurological abnormalities
were collected; a distinctionwasmade between pre-existing and
recent neurological abnormalities and between transient and
ﬁxed neurological ﬁndings as possible was.
 Neurological investigation ﬁndings (EEG, brain imaging). EEG
results were coded as normal, non epileptiform abnormalities
(slow abnormalities focal or not), epileptiform abnormalities
(focal or not) or the combination of both. Non epileptiform
abnormalities were subdivided into ES related- and unrelated
abnormalities, respectively, depending on the presence or not of
convincing correlation with clinical ﬁndings or an identiﬁed
causal brain lesion. The localization of EEG abnormalities was
also deﬁned. Brain imaging data (CT-scan and/or MRI ﬁndings)
were classiﬁed as normal, abnormal and aetiologically related,
abnormal but unrelated to ES (for instance presence of non
epileptogenic abnormality) or abnormal with undetermined
signiﬁcance (potential epileptogenic abnormalities). As far as
possible, the lobar location of any identiﬁed ES-related brain
abnormality was indicated as frontal, temporal, parietal or
occipital, as well as their cortical or sub-cortical distribution.
While brain CTwas systematically performed on all patients,MRI
was carried out only in selected cases.
 Other investigation ﬁndings including systematic standard blood
electrolytes, blood count, renal and liver function tests, ECG, and
also 24-h ECG and other tests which however were performed
when clinically indicated.
 The initial diagnosis deﬁned as that assumed by the referring ED
physician and the departmental neurologist who ﬁrst evaluated
the patient at admission. This initial diagnosis was based only on
clinical judgement, before extended diagnostic evaluation, andwas clearly identiﬁed as ES, undetermined PCE or other various
diagnoses included in non-epileptic seizures category.
 The ﬁnal diagnosis at hospital discharge. This diagnosis was
ascertained through agreement of senior department neurolo-
gists who jointly reviewed patients’ charts including results of
extended diagnostic evaluation carried out during in-patient
stay and applied ascertainment criteria developed (Table 1). As
there were a maximum of only 3 neurologists in each of our 2
neurology departments, it was decided that this decision
required agreement of at least 2 senior neurologists including
the one who actually saw the patient.
Among the 130 patients whose medical records were reviewed
we excluded for the purpose of this study 26 patients (20%). These
included patients with a ﬁnal diagnosis of undetermined PCE
(n = 10;7.57%) and nonepileptic seizures (n = 12;9.20%). Among
identiﬁed non-epileptic seizures the following alternative diagno-
ses were found: stroke (n = 4; 2 TIA and 2 posterior strokes);
syncopes (n = 2); hypotension (n = 1); complete auriculo-ventric-
ular block (n = 1); mania (n = 1); Parkinson tremor (n = 1); shiver
related to fever (n = 1), faintness of unclear origin (n = 1). We
further excluded patients with a history of longstanding known
epilepsy that began before 60 years of age (n = 4; 3.07%).
Finally, we included 104 (80%) patients of60 years of age, with
a ﬁnal diagnosis of newly onset ES (whether or not the initial
diagnosis of the index clinical event made by the referring
physician was ES). The details of stepwise inclusion strategy of
patients during this study are illustrated in attached Fig. 1.
2.1. Diagnostic considerations
As the study was also designed to explore diagnostic issues
related to elderly ES investigations were therefore conducted to
assess inter-rater agreement between the referring non-neurolo-
gist and the department neurologist, relying on the initial
diagnosis they assumed for these 104 included patients based
[()TD$FIG]
Fig. 1. Stepped approach for inclusion of patients.
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physicians was calculated by confronting their initial diagnosis to
the ﬁnal diagnosis. The alternative diagnosis assumed in mis-
diagnosed cases was speciﬁed. We also compared the clinical
characteristics of patientswith initial correct diagnosis (group 1) to
those with initial incorrect diagnosis (group 2) in order to detect
any possible difference which may have inﬂuenced the diagnostic
capability.
2.2. Deﬁnitions, classiﬁcations and ascertainment of aetiologies
2.2.1. Deﬁnitions
The following deﬁnitions were adopted.
- SE: deﬁned as a single ES  10 min duration or a series of at least
2 ESs without complete recovery of consciousness between ictal
events.18
- Consecutive ESs: presence of index ES consisting of more than 2
ESs, but not fulﬁlling criteria of SE.
- Multiple ESs: presence of index epileptic event consisting of SE or
consecutive ES.
- Epilepsy: 2 ESs separated by a time interval >24 h.18–20
2.2.2. Classiﬁcations and aetiological categorizations
Based on international guidelines18–20 ESs were clinically
classiﬁed as partial (with or no secondary generalization) and
generalizedESs.Wearbitrarily decided that clinically generalized ES
associated with correlated focal brain imaging or EEG abnormality
should be reclassiﬁed as partial ES with secondary generalization.
ESs were further aetiologically divided into provoked and unpro-
voked ESs according to the same international guidelines. Provoked
ESs (or acute symptomatic seizure) referred to those occurring in
close temporal relation with an acute brain insult. Unprovoked ESs
were those for which no obvious trigger was identiﬁed in close
temporal relation. Time delays 7 and >7 days were required to
deﬁne, respectively,provokedandunprovokedESwithexception forstroke-related ESs where criteria from Giroud et al.21 were applied:
i.e. time delays 15 and >15 days, respectively. Unprovoked ESs
were further subdivided into symptomatic and cryptogenic ESs,
respectively, depending whether an aetiology was identiﬁed or not.
In this study, all generalized ESs of unknown aetiology were
included in the cryptogenic category, assuming that idiopathic
generalized unprovoked ES of late onset age 60 years remains a
debatable entity.22 A causative link between the index ES and
aetiologic risk factors was assumed according to criteria adopted
and detailed elsewhere (Appendix 2).4,5,7,20,23
2.3. Statistical analysis
Inter-rater agreement between non-neurologist and neurolo-
gist was calculated using kappa statistics. The kappa value
interpretation was based on Landis and Koch suggestions.24
Differences of proportions between groups were examined
using Chi-square test (or Fisher’s exact test when appropriate) and
t test for categorical and continuous variables, respectively. These
variables related to sociodemographic, medical history and clinical
ﬁndings. Statistical signiﬁcance was established at p < 0.05.
3. Results
The study included a total of 104 out of 130 consecutive
patients after applying exclusion criteria (Fig. 1). All patients
experienced their ﬁrst ever seizure over 60 years of age.
3.1. Clinical characteristics of patients and elderly ESs
Socio-demographics and clinical baseline characteristics of the
studied population are detailed in Table 2.
3.1.1. Sociodemographic ﬁndings
Mean age of patients was 76 years (8.33 SD). There was slight
female predominance (sex ratio 1.12; p = 0.556). Most patients
(n = 80; 76.92%) were living with other people, either in family
Table 2
Characteristics of 104 included patients with deﬁnite epileptic seizures.
Features Number %
Socio-demographic characteristics
Female 55 52.88
Male 49 47.12
Mean age (SD) 76.11 (8.33) –
Living with other 80 76.92%
Living alone 22 21.15%
Past medical history
Presence of witness 99 95.19
Previous ES 37 35.57
Previous history of non epileptic PCE 13 12.50
AED taking 21 20.19
Known aetiologic factor 73 70.19
History of brain lesion 13 12.50
Comorbidities 62 59.61
Clinical evaluation of the index event
Daytime occurrence 80 76.92
Occurrence at home 82 78.84
Presumed preceding aura 20 19.23
Classic accompanying signs 73 70.19
Multiple ESs 48 46.15
Consecutive ESs 34 32.69
Status epilepticus 14 13.46
Neurological abnormalities 46 44.23
Neuropsych abnormalities 49 47.11
Transient localizing ND 63 60.57
Permanent localizing ND 44 42.31
EEG ﬁndings
Normal 38 38.77
Abnormal ﬁndings 65 66.32
Slow related-abnormalities 37 37.75
Epileptic abnormalities 23 23.46
Total 98 100
Focal related EEG abnormalities in generalized ESs 6 14.63
Brain imaging (n=104)
Normal 25 24
Abnormal ﬁndings 79 75.96
Unrelated abnormalities 9 8.65
Focal related abnormalities 64 61.53
Cortical related 41 64
Subcortical related 16 25
Both 15 23.43
Focal related brain abnormalities in generalized ESs 23 56
Classiﬁcation of ESs
Partial ESs 50 48.07
Generalized ESs 41 39.42
Undetermined ESs 13 12.50
AED: antiepileptic drug; ES: epileptic seizure; ND: neurologic deﬁcit; PCE:
paroxysmal clinical event; SD: standard deviation.
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alone accounted for 21.15% (n = 22). In 2 patients living conditions
were undetermined because of insufﬁcient information.
3.1.2. Past history
Thirty seven patients (n = 37; 35.57%) had a past history of ES
with age onset>60 years. Themajority of patients (n = 67; 64.42%)
presented with de novo ES; however, in 10 of them (14.92%) a
careful and extensive clinical history taken by the departmental
neurologist disclosed a previous unrecognized ES. Out of these 67,
thirteen (19.4%) had a past history of undetermined PCE consistent
with possible ES but this diagnosis could not be conﬁrmed because
of insufﬁcient available information. Known aetiological risk
factors were identiﬁed in about three quarters of patients.
3.1.3. Clinical evaluation of the index ES
3.1.3.1. Clinical history. ESs occurred predominantly at home
(n = 82; 78.84%), during daytime (n = 80; 76.92%), in the presence
of eyewitness (n = 99; 95.19%). A preceding aura was reported by
20 patients (19.23%). The index ES occurred repetitively in nearlyhalf of the patients (n = 48; 46.15%) (i.e. multiple ESs) with SE in 14
(13.43%) and consecutive ESs in 34 (32.69%).
3.1.3.2. Clinical examination ﬁndings. Classical accompanying fea-
tures of ES were found in about two thirds of patients (n = 73;
70.19%) with post-ictal amnesia being the most frequent (n = 72;
69.23%). Urinary incontinence and tongue biting were less
frequent, involving, respectively, 11 (10.6%) and 9 (8.7%) patients.
Almost half of the patients had a neurological abnormality (n = 46;
44.23%), mostly consisting of a localizing focal deﬁcit (n = 44;
95.65%). Cognitive disturbances (other than post-ictal amnesia)
were common (n = 45; 43.26%). Consciousness disturbances were
found and/or reported in 89 patients (85.57%).
3.1.3.3. Seizure types. Most patients experienced partial ESs
(n = 50; 48.07%) with secondary generalization in more than one
third (n = 19; 37.25%). Simple (n = 29) prevailed over complex
(n = 21) partial ESs, while the combination of both was noted in 9.
Clinically diagnosed primary generalized ES involved 41 (39.42%)
patients. In the remaining patients (n = 13; 12.5%) ESs were
impossible to classify because of insufﬁcient data or variable
presentation with complex associated clinical signs. SE accounted
for 13.46% (n = 14) and presented either as partial (n = 6),
generalized tonic–clonic (n = 3) or a combination of partial and
generalized (n = 3) ESs; nonconvulsive SE affected 1 patient and in
1 patient SE was unclassiﬁed. Categorization of seizure type was
achieved in 71 (68.26%) patients. Among these were 39 patients
with generalized ESs, 20 simple partial ESs, and 12 complex partial
ESs. Generalized ES consisted mainly of tonic–clonic ES (n = 31);
the other ESs were either atonic (n = 4), clonic (n = 3) or tonic
(n = 1). Most simple partial ESs were motor (n = 15) followed by
sensory (n = 4) and sensori-motor (n = 1) ESs while complex partial
ESs were equally represented by confusional state (n = 6) and
staring state (n = 6) with accompanyingmotor automatisms in 2 of
these. In the remaining 33 patients conﬁdent classiﬁcation was
precluded by several factors including presence of comorbidities,
consecutive ESs with other various manifestations, obscure
medical information related to the clinicians reports and/or
imprecise description by witness and/or patients.
3.1.3.4. Neurological investigation ﬁndings. EEG was carried out in
all patients but one (n = 103). In 5 patients the poor technical
quality of EEG prevented conﬁdent interpretation. Therefore,
only results of 98 patients were considered for analysis. While
abnormalities were found in 65 (66.32%) patients, epileptogenic
waveforms were present in only 23 (23.46%). Other abnormali-
ties consisted of slow wave abnormalities (n = 42; 42.85%).
Nonepileptogenic abnormalities causally related to ESs were
found in 37 (37.75%) patients; of these 6 (16.21%) had presented
clinically generalized ESs. Brain imaging (CT) was carried out in
the whole population. MRI was performed only in selected cases
depending on clinical context (n = 21; 20.19%); half of these MRI
(n = 10) involved patients with ﬁnal diagnosis of cryptogenic ES.
Finally, a total of 79 (75.96%) patients showed brain abnormali-
ties: sixty four (81%) had focal causative lesions of whom 23
(n = 35.93%) had experienced clinically generalized ESs. Unre-
lated brain imaging abnormalities were noted in 9 (10.12%)
while causation remained uncertain in 6. Most of the causative
brain abnormalities consisted of stroke or traumatic lesions. As a
whole, neurological investigations (brain imaging and/or EEG)
disclosed causative focal abnormalities in over half of patients
with clinically generalized ES (n = 23, 56%), reclassifying them as
partial ESs with secondary generalization. Due to this reclassiﬁ-
cation, the number of patients with partial ESs turned out to be
higher than initially thought, rising from 50 (48.07%) to 74
(71.15%).
Table 3
Aetiology of epileptic seizures in 104 included patients.
Provoked seizures (n=22) Unprovoked seizures (n=82)
Aetiology n (%) Aetiology n (%)
Stroke 13 (59.07) Symptomatic ES 56 (68.29)
Infection 3 (13.6) Stroke 17 (20.73)
Alcohol 1 (4.55) Brain trauma 14 (17.07)
Brain trauma 1 (4.55) Tumor 11 (13.41)
Others 4 (18.2) Neurodegenerative disorders 4 (4.88)
VM 2 (2.44)
Infection 1 (1.22)
Combination of aetiologies 2 (2.44)
Others 5 (6.10)
Cryptogenic 26 (31.71)
Total 22 (100) Total 82 (100)
VM: vascular malformation; ES: epileptic seizure, n=number.
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When a causative brain lesion was identiﬁed (n = 64) this was
mainly located in cortical region (n = 41; 64%) involving the frontal
lobe (n = 37; 57.8%) (Table 2). Temporal lobe was the second
commonly involved. In 15 (35.93%) patients the causative lesion
implicated both cortical and sub-cortical region.
3.1.5. Aetiology of ESs
Most ESs were unprovoked (n = 82; 78.84%) (Table 3). These
unprovoked ESs were often symptomatic (n = 56; 68.29%). Stroke
lesions were the major aetiological factor (n = 17; 20.73%),
followed by trauma (n = 14; 17%) and tumors (n = 11; 13.41%).
Ischemic (n = 15) prevailed over hemorrhagic (n = 2) strokes.
Neurodegenerative disorders were rare and no aetiology was
identiﬁed in 26 patients (n = 26; 31.70%) who were considered to
have cryptogenic ES. Among the identiﬁed provoked ESs (n = 22;
21.25%) strokes were also the commonest cause (n = 13; 59.07%),
predominantly ischemic (n = 8);metabolic causeswere rare and no
ES could be related to drug intake or withdrawal.Table 4
Comparison of frequency of clinical variables between initial correct and incorrect dia
Clinical variables Group 1 (n=76)a
n %
Demographic variables
Sex-ratio (F/M) 1
Age 75.6
Medical past history
Living with others 59 79.7
Presence of witness 74 97.3
Previous ES 30 39.4
Previous history of non epileptic PCE 6 8.1
AED taking 18 23.6
Presumed preceding aura 17 26.5
Known aetiologic factor 55 72.3
History of brain lesion 30 41.1
Comorbidities 62 81.5
Clinical evaluation of the index event
Daytime occurrence 58 79.5
Classic accompanying signs 55 73.3
Multiple ESs 32 42.1
Status epilepticus 11 14.4
Neurological abnormalities 39 51.3
Neuropsychological abnormalities 37 48.6
Transient localizing ND 49 64.4
Permanent localizing ND 34 44.7
Seizures classiﬁcation
Complex partial ESs 16 21
Simple partial ESs 22 28.3
Generalized ESs 33 43.4
AED: anti-epileptic drug; ES: epileptic seizure; F: female; M: male; ND: neurologic deﬁ
a Initial correct diagnostic group.
b Initial incorrect diagnostic group.
c Signiﬁcant statistical difference.3.1.6. De novo epilepsy among patients with deﬁnite ES
A total of 53 (50.96%) patients fulﬁlled criteria of epilepsy
(elderly epilepsy) as deﬁned in this study bearing in mind that in
10 (18.86%) the index ES was initially considered as inaugural
because of under-recognition of previous ESs ﬁnally identiﬁed by
the departmental neurologists (de novo-epilepsy). Thus, the
number of patients with epilepsy was higher than initially
believed. Most encountered type of epilepsy was partial (n = 42;
79.24%) and symptomatic (n = 37; 69.81%).
3.2. Diagnostic issues
3.2.1. Inter-rater agreement for initial diagnosis between neurologists
and non-neurologists
With regard to their initial diagnosis, agreement between
neurologists and non-neurologists appeared only fair: kappa
coefﬁcient 0.228; 95% CI 0.081–0.375; p = 0.002. Concordance rate
for the diagnosis of ES was 50.96%.
3.2.2. Misdiagnosis of ES
Initial misdiagnosis involved 28 (26.92%) physicians. The initial
misdiagnosis rate was signiﬁcantly higher among non-neurolo-
gists (n = 25; 89.28%) compared to neurologists (n = 8; 28.57%)
(p < 0.0001). Neurologists and non-neurologists overlooked ES,
respectively, in 3 and 20 cases while both overlooked the diagnosis
in 5 patients. For all 20 cases of ES exclusively missed by non-
neurologists a correct diagnosis was made by the departmental
neurologist based only on detailed history taking of the clinical
event. Among the 28 misdiagnosed cases, stroke (n = 9; 32.14%)
was the commonest alternative diagnosis. Other diagnoses include
transient global amnesia (n = 2), confusion (n = 1), cardiovascular
syncope (n = 1), hypoglycaemia (n = 1), brain trauma related
concussion (n = 1), meningitis (n = 1), hemifacial spasm (n = 1),
carpal tunnel syndrome related paraesthesiae (n = 1). No speciﬁc
diagnosis was assumed in one third (n = 10).gnosis groups.
Group 2 (n=28)b p value
n %
1.54 0.332
77.6 0.278
21 75 0.804
7 25 89.29 0.233
7 8 28.57 0.427
1 7 25 0.05
8 3 10.71 0.236
6 3 13.64 0.344
7 18 64.29 0.577
0 11 39.29 0.952
8 23 82.14 0.826
22 81.8 0.955
3 18 64.29 0.512
1 16 57.14 0.253
7 3 10.71 0.862
2 7 25 0.03c
8 12 57.86 0.760
7 14 50 0.265
4 10 35.71 0.547
5 17.85 0.791
4 7 25 0.808
2 8 28.57 0.184
cit; PCE: paroxysmal clinical event; n=number.
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groups (Table 4)
Comparison between correct (n = 76) and incorrect (n = 28)
initial diagnosis groups disclosed no signiﬁcant difference in terms
of demographic status (age, sex-ratio). Prior history of nonepileptic
seizure tended to be higher among patients with incorrect initial
diagnosis (p = 0.05). No signiﬁcant group difference was noted
regarding the other clinical history variables including co-
morbidities, presence of eye-witness and preceding aura. At
clinical examination, neurological abnormalitieswere signiﬁcantly
higher in patients with correct initial diagnosis (p < 0.05).
Proportions of generalized, simple and complex partial ES did
not signiﬁcantly differ between the 2 groups.
4. Discussion
Elderly onset ESs represent a clinical challenge. Unlike most
earlier relevant reports,1–11 the present study was carried out in a
community hospital setting and focused on clinical and diagnostic
aspects which have been given little attention in the past.
Findings showed no signiﬁcant difference in sex distribution.
Most patients experienced de novo seizures. In nearly half of these
patients the presenting ES occurred repeatedly. As previously
recognized2–14 themajority of ESs were partial. Many of these were
clinicallymisperceived as generalized (i.e. partial ESwith secondary
generalization); a situationwhere the contribution of brain imaging
appeared crucial by identifying a related cerebral lesion which
suggested their focal nature. Contradicting other reports, mainly
conducted in tertiary referral centres,6–11 partial ESs largely
outnumbered complex partial ESs in our study. One plausible
explanation for this is the selection bias as referral centres may
admitmore diagnostically difﬁcult cases of complex partial ESs. It is
possible selection bias also accounts for the rarity of non-convulsive
SE cases in our study; those may have been misdiagnosed as
confusion or neurodegenerative disorders and then referred to
neighbouring geriatric centres, or directed to intensive care units
when correctly identiﬁed. Regarding aetiology, most encountered
ESs were unprovoked and symptomatic, mainly caused by stroke
lesions. Stroke was also the leading cause among provoked ESs.
These results are consistent with previous literature.1–8,10,11,13,14
Quite surprisingly, neurodegenerative, toxic and metabolic aetiol-
ogies appeared rare, as opposed to their major aetiological role
suggested by others.2,6,9,13,14 These conﬂicting observations may
result from methodological differences including variability in
deﬁnition of ES and ascertainment criteria for their aetiology. It is
also possible that under recognition leading to non-referral of cases
of ES in the setting of neurodegenerative disease, may represent a
further reason for the underrepresentation of this aetiology.
This study also conﬁrmed the low diagnostic contribution of
EEG as earlier reported.6,8,13–15 Indeed, epileptic abnormalities
were observed only in 23.47% of patients. On the other hand, brain
CT had a decisive diagnostic value. This neuro-imaging revealed all
brain lesions aetiologically related to symptomatic ESs. MRI,
performed only in selected patients, disclosed no further lesions in
these patients. This ﬁnding was unsurprising because aetiologicalAppendix 1. Standardized medical recording form for patient adm
French version)
Gender
Age
Circumstancesfactors were mainly stroke and brain trauma, easily detectable on
CT. Our study further focused on the issue of diagnosis. Examining
the initial diagnosis assumed by neurologists and non-neurologists
on the basis of their clinical judgement, the study found only a fair
value of inter-observer agreement. Both observers agreed on the
diagnosis of ES in half of patients. To our knowledge, this is the ﬁrst
study to explore this speciﬁc diagnostic aspect in this age-group.
Otherwise, studies conducted in younger populations have
employed fundamentally different methodologies preventing
reliable comparison with our results.25–27 In our analysis,
misdiagnosis predominantly implicated non-neurologists as op-
posed to neurologists (n = 25 vs. 8) with signiﬁcant different
misdiagnosis rates. Diagnostic challenges in ES is a known problem
involving both adults and children.18–20,25–28 Nevertheless, it
seems interesting to note that our study’smisdiagnosis rate among
non-neurologists (n = 25; 24%) largely outweighs the 5% reported
by Leung et al.25 in a heterogeneous adult population admitted in
emergency department. These ﬁndings suggest greater diagnostic
difﬁculties in the elderly, conﬁrming previous assumptions.6,12,14
As illustrated in our current work, these difﬁculties may be
reduced by detailed clinical history documentation, clinical
examination with eventual aid from investigations. Most ESs
overlooked by non-neurologists were correctly diagnosed by
neurologists relying only on precise clinical history taking which
also allowed disclosing a substantial number of past epileptic
events unrecognized by patients and their family, thereby
contributing to the correct diagnosis. Our results also suggest
that presence of neurological abnormalities may be an important
contributing factor to correct diagnosis of ES. Taken together, these
observations provide a new opportunity to stress on the
fundamental diagnostic value of clinical documentation in ES
diagnosis making, as has previously been suggested.14,18–20,25,28
The present work carries several limitations. These mainly
include (1) the small size of the studied population, (2) the
retrospective design and (3) the use of arbitrary criteria to
categorize ﬁnal diagnoses and classify some particular cases of ES
in the absence of gold standard. However, we believe our study
provides additional insight into the diagnostic issues relating to
elderly ESs. Larger prospective studiesmay in the future shedmore
light on this area and improve the clinical management of this
patient population.
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Male & Female &
Lives alone &
Lives with independent person &
Lives with disabled person &
Lives in nursing/residential home &
Appendix 1 (Continued )
Referring doctor General practitioner & Emergency department physician &
Neurologist &
Other &
None &
Diagnosis of referring doctor Epileptic event & Non-epileptic event (what?) &
Other &
Diagnosis of admitting hospital neurologist Epileptic event & Non-epileptic event &
Other &
Date of onset of clinical episode Day of admission &
Before admission &
After admission (during in-patient stay) &
Unknown &
Venue Home &
Nursing/residential home &
Public place &
Home and public place &
Unknown &
Timing of clinical episode Day-time & Nocturnal & Day-time and nocturnal &
Unknown &
Witnesses Present and able to adequately describe &
Present but unavailable &
Absent &
Description of clinical episode by referring doctor Clear & Unclear &
Useful (event during in-patient stay) &
Description of clinical episode by neurologist Impossible & Difﬁcult & Straightforward &
Family history of epilepsy Yes (1st degree relative) & Yes (other) &
No &
Personal history of epilepsy Yes (type of epilepsy?) & Yes but diagnosis unknown &
No &
Impossible to determine &
Previous epileptic event Yes & No &
Impossible to determine &
Previous blackout/faint or potential epileptic event Yes & No & Impossible to determine &
Previous anticonvulsant therapy Yes (which?) & No &
History of known cerebral lesion Yes and stable & Yes and progressive &
No & Unknown &
Potential aetiology No & Yes (which?) &
Triggering factors Sleep deprivation &
Alcohol & Intoxicants &
Medications &
Recent serious life event &
Alcohol/drug withdrawal &
Metabolic abnormality &
Post-surgery/anaesthesia &
Undertreated epilepsy &
Others &
Number? &
Co-morbidities None & Yes (number?) & Unknown &
Number of seizures One & Consecutive & Status epilepticus &
Unknown &
Aura Yes & No & Unknown &
Neuropsychological testing Normal &
Abnormal but unchanged & Abnormal and altered &
Unknown &
Neurological examination Normal &
Abnormal but unchanged & Abnormal and altered &
Localizing neurological deﬁcit Absent & Present &
Other signs None &
Amnesia & Incontinence & Tongue biting &
At least 2 of above &
International seizure classiﬁcation Generalized seizure &
Simple partial seizure &
Complex partial seizure &
Simple followed by complex partial seizure &
Secondarily generalized partial seizure &
Association of at least 2 types of partial seizures &
Association of partial and generalized seizures &
Unclassiﬁable &
Insufﬁcient data &
Semeiological seizure type Generalized seizure: Clonic& Tonic & Tonico-clonic & Myoclonic & Atonic &
Partial seizure: Motor & Sensory & Both &
Confusional state & Other &
Undetermined &
Insufﬁcient data &
Status epilepticus Simple partial seizures & Complex partial seizures &
Generalized tonic–clonic seizures &
Other &
Unclassiﬁable &
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EEG Normal &
Epileptiform abnormalities & Non epileptiform abnormalities &
Association of epileptiform and non epileptiform abnormalities &
EEG not performed &
Anatomical origin of seizure Temporal & Frontal & Parietal & Occipital &
Undetermined &
CT brain Normal &
Abnormal with causal link & Abnormal without causal link &
Inconclusive & Not done &
MRI result Normal &
Abnormal and causal link & Abnormal without causal link &
Inconclusive & Not done &
Localization of lesions on CT/MRI Cortical & Sub-cortical &
Cortical and sub-cortical & Other & None &
Anatomical site of causal radiological lesion Temporal & Frontal & Parietal &
Occipital & Undetermined & Inexistent &
Seizure deﬁnition Provoked &
Unprovoked symptomatic & Unprovoked cryptogenic &
Aetiology of provoked seizures Acute ischemic stroke &
Acute hemorrhagic stroke &
Meningitis/meningoencephalitis &
Acute alcoholic intoxication &
Alcohol withdrawal & Medication withdrawal &
Toxic cause &
Acute head trauma &
Metabolic abnormality &
Other &
Undetermined &
Aetiology of unprovoked seizures Stroke &
Tumor &
Sequel of head injury &
Chronic alcoholism &
Neuro-degenerative disease &
Vascular malformation &
Sequel of meningitis/meningoencephalitis &
Systemic illness & Other &
Undetermined (cryptogenic) &
Nature of epileptic event De novo epileptic seizure &
Epileptic seizure in setting of known epilepsy (de novo or old) &
Doubtful epileptic seizure &
Syndromic epilepsy classiﬁcation As per classiﬁcation of the ILAE (International League Against Epilepsy)
Final diagnosis Epileptic episode &
Non-epileptic episode (nature?) &
Uncertain &
Appendix 2. Criteria for ascertainment of aetiology of epileptic seizures
The following criteria were applied to assign aetiology for any diagnosed symptomatic epileptic seizures (ESs) in this study, adapted from
others.4,5,7,20,23
- Stroke requires either evidence of remote or recent ischemic or hemorrhagic stroke or subarachnoid hemorrhage. Diffuse cerebral
vasculopathy as frequently encountered in elderlywas not solely considered as aetiologic factor because available data are not conclusive
for its determining role in ES occurrence.
- Head trauma: history of recent or remote severe head trauma prior to occurrence of ES; determination of severity on the criteria detailed
elsewhere.23
- Alcoholism: presence of either acute alcoholic intoxication, chronic alcohol intake, or abrupt alcohol withdrawal in a patient with
alcoholism; other potential cause of seizure must have been excluded.
- Tumor: evidence of brain tumor on CT and/or MRI.
- Dementia: neuropsychological alteration fulﬁlling the DSM-IV criteria for dementia.
- Metabolic disease: includes metabolic disorders with marked electrolytic or glycaemic abnormalities (hyponatremia, hypocalcemia,
hypoglycaemia), severe respiratory insufﬁciency.
- Drugs-related seizures: (a) a proven history of recent intake of psychotrop drugs recognized to potentially induce seizures prior to the
index ES or (b) abrupt abstinence in a patient with a long history of psychotrops intake
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